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(3) Process for preparing high alpha-glycosyl-L-ascorbic acid, and separation system for said process. 



(g) Disclosed is a novel preparation of a high 
a-glycosyl-L-ascorbic acid content product 
The preparation comprises subjecting an 
aqueous solution containinga-glycosyl-L-ascorblc 
acid together with L-ascorbic acid and/or 
a saccharide to electrodialysis wherein an 
anion-exchange membrane is used in order 
to allow said L-ascorbic acid to predominantly 
permeate the membrane and to separate said 
L-ascorbic acid fromu-glycosyi^L-ascorbic 
acid, or in order to allowsaid xk-glycosyl-L- 
. ascorbic acid to predominantly permeate the 
membrane and to separatesaid u-glycosyl-L- 
ascorbic acid from said saccharide. Thus, a high 
u-glycosyl-L-ascorbic acid content product 
having a satisfiable stability and physiological 
activity is readily prepared. 
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The present invention relates to a process for preparing a high a-glycosyl-L-ascorbic acid content product 
and separation system for said process, more particularly, to a process for preparing a high a-g!ycosyt-L-as- 
corbic acid content product from an aqueous solution containing a-glycosyl-L-ascorbic acid together with other 
concomitants such as L-ascorbic acid and a saccharide, and to a separation system for said process. 
5 As disclosed in Japanese Patent Laid-Open Nos.1 35,992/91 and 139,288/91. a-glycosyi-L-ascorbic acid 

is a saccharide derivative of L-ascorbic acid which has the chemical structure as shown in Formula 1, and, 
unlike L-ascorbic acid, exhibits no direct reducing activity and has a satisf iable stability, as well as being readily 
hydrolyzed in vivo to exert the inherent activity of L-ascorbic acid. 



Formula 1: 
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whprein the svmbol *n" means "0" or "an integer" selected from 1 to 6. 

S d sdosTdVn Japanese Patent Laid-bpen Nos.1 35.992/91 and 183.492/91. the preparation of a-g.ycc- 
sy«-L asi acid fe effected by subjecting an aqueous solution containmg L-ascorbic acid and an a-giucosy. 
saccharide to the action of a saccharide-transf erring enzyme with or without gluccamytase. 

Sreac^ 

atively-large amounts of other concomitants such as L-ascorbic acid and sacchandes. 

in «Sr to oreoare a high a-olycosyl-L-ascorbic acid content product from the reaction mudure. adsorpbon 
and dXuon TSn an^n^exie resin is used, and coiumh chromatography wherein a cabon-ex- 

^Tealcr^ 

The adsorption ana H . , h resultant demineralized solution to adsorb on an amon- 

Wit ^n? ^sTnTSTorS w^^^ resi " «* h t0 ******** ** ^ 

an acid- or salt-solution. ft h „ comp iicated step and requires relatively-large 

it reaeMs a relatively-large amo.nl of water te effect separation ol ,agr«l»nta. ana because of Una the ot- 

±SSS33SE5=e=== 

Thus, we accomplished this invention. 
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The invention will now be described in further detail by way of example only with reference to the accom- 
panying drawings in which: 

FIG.1 shows an example of a separation system according to the present invention. 

Throughout the figure, the symbol "1" shows a container capable of holding a solution; the symbol "2", a 
5 material feed-cell; the symbol B 3", a permeation cell; the symbol "4", an anion-exchange membrane; the symbol 
*5", a cathode; the symbol "6", an anode; the symbol V, a power supply connected to a cathode; and the 
symbol "8", a power supply connected to an anode. 

The present invention relates to a process for preparing a high a-glycosyl-L-ascorbic acid content product 
and separation system for said process, more particularly, to a process for preparing a high a-glycosyt-L-as- 
w corbie acid content product from an aqueous solution containing a-glycosyl-L-ascorbic acid together with other 
concomitants such as L-ascorbic acid and a saccharide, and to a separation system for said process. 

The wording ^L-ascorbic acid" as referred to in the Invention means an L-ascorbic ackJ In the form of free 
acid and salts such as alkaline metals and alkaline-earth metals and mixtures thereof, as long as they do not 
cause any inconvenience. 

15 Similarly as the wording "L-ascorbic acid", the wording "a-glycosyl-L-ascorbic acid" means an a-ojycosyt- 

L-ascorbic acid in the form of free acid and salts as long as they do riot cause any Inconvenience. 

In the eiectrodialysis employed In the invention, L-ascorbic add and a-glycosyl-L-ascorbic acid can be re- 
covered in the form of salts or free acid, Le. demoralized form, to meet to their final use. 

The material-feed solutions usable in the invention are aqueous solutions containing a-glycosyl-L-ascorbic 
20 acid together with L-ascorbic acid and/or a saccharide. For example, as disclosed in Japanese Patent Laid- . 
Open No.139.28a/91, a reaction mixture, which is prepared by subjecting a solution containing an a-glycosyi 
saccharide and L-ascorbic acid to the action of a saccharide-transferring enzyme with or without glucoamy- 
lase, can be advantageously used: 

As regards an a-glycosyl-L-ascorbic acid formed via the action of a saccharide-transfernng enzyme it has 
25 an a-D-glycopyranosyl group coupled to the alcohol group at the number two carbon atom of L-ascorbic actd 
moiety, said a-D-glycopyranosyl group consisting of 1 to 7 glucosyl groups linked In a-1,4 fashion. Examples 
SS an a-gl^L-asc^rbic acid are 2-0^-[^ua)pyrarK>syl-L-ascorb te add, 2-O-^n^tosyi-L-a^r- 
Sc add 2-^maltotn^yi-L:ascorbic acid, 2-O^-D-rnaKotetraosyl-L-ascorbic aad. 2^-D^topen- 

The number of the a-D-glucosyl groups is varied dependent* on a. saccharrfe-transfernng enz^ used^ 
and, usually cydomaltodextrin glucanotransferase (EC 2.4.1.19) gives the ^t^ber and a «J*d^ 
4on of 1 to 7 a-D-glucosyi groups, while a-amylase (EC 3*1.1) gives a dtstnbubon of 1 to 5 a-D-glucosyi 
orouos and a-olucosidase (EC 32.1 .20), a distribution of 1 to 4 a-D-glucosyi groups. 
- nS'^SS^. solutions containing a-glyoosyi-L^scorbic add. which are formed by r. rvjnjj £ 
35 methods usually contain a-glycosyl-L-ascorbic add together with relativeiy-large amounts of concomitants 
ctirJi a<; intact L-ascorbic acid. D-glucose and a-glucosyi saccharides. 

,n olr to p^a high ;.g?ycosy.-L-asco*ic acid content product from the sdutfons £^ 
ods wSeriin the differed of molecular weights and the tonicities of a-glycosyl-L-ascorbic ^d and conco- 

tLTsZ asintact L-ascorbic acid and ua*^™'™™»^^r § ^££S. 
40 S« ^to*!*** employed in the invention recovers the objective a-glycosyl-L-ascorb^ add A a rate- 

^n^^ and a-g,ucosyl saccharides which are separated in the dec*, 

dJ*2 riSSoeoily ^ed repeatediy as a materia, for the next saccharide-transfer reacbon. 

can be adv^geously subjected to two or more purif icabon methods, for example a membrane totfmrt 

50 SUb Tnetessary other purif Ication methods, for example, adsorption and desorptton wherein xm im** 
excangee^.^ 

« 8 or «ower.^erab.y. a P H of about 2-7 In order to prevent unsaUsf lable decomposes of a-glycosyl-L 

.nventlon w... be described hereinafter. 
Z ^ZS^^Lm^ Vol.21. NO.7. pp.54-57 (1986). the e.ecbodlalysls us,ng an 



EP 0 554 090 A2 



ion-exchange membrane per se has been known. 

In general, an apparatus for electrodialysis, which comprises a container capable of holding a solution, ca- 
tion- and anion-exchange membranes alternately arranged in the container to form cells, a pair of anode and 
cathode provided in the cells of both ends of the container, as well as being provided apart from the mem- 
5 branes. and a DC power supply connected to the electrodes. Is used. 

The ton-exchange membranes usable in the invention are, for example, high-molecular organic mem- 
branes which are mainly composed of stylene-drvinyl copolymers and synthetic fibers as a reinforcing agent 
The cation-exchange membranes usable In the Invention are usually those which have a sulfonic add group 
in orderto exhibit a selective cation-permeability! 
10 The anion-exchange membranes usable in the invention are usually those which have a quaternary am- 

monium salt group in order to exhibit a selective anion-permeability. 

The electrodes usable in the inventionare placed in electrode cells which are usually filled with an elec- 
trolytic solution, e.g. an about 0.1-2N salt solution. 

It is, however, difficult to estimate whether electrodialysis wherein an ion-exchange membrane Is used is 
15 actually employable or not because the ingredients and properties of a material feed-solution strongly influence 
the feasibility. 

As regards this, it is described at page 55, the middle column, lines 6-9 In the above-identified publication 
that The ingredients of materials for food industry are complicated, and this requires a confirmation of whether 
an Ion-exchange membrane is fouled or not by a natural organic-compound contained in a material feed- 
20 solution." 

It was found in the present invention that electrodialysis wherein an lon-exchange membrane is used Is 
employable in a preparation of a high a-glycosyt-L-ascbrbic acid content product without causing troubles such 
as fouling, arid that the electrodialysis prepares a-glycosyl-L-ascorbic add at a relatively-high concentration 
and in a relatively-high yield. 

25 It was also found that electrodialysis wherein an Ion-exchange membrane is used does not necessarily 

require a cation-exchange membrane, and even in the case of using such a cation-exchange membrane the 
selection thereof is not necessarfly restricted as long as it can inhibit the permeation of coexisting saccharides, 
while the use of an anion-exchange membrane is inevitable and the selection thereof Is important, i.e. those 
having a molecular weight cut-off in the range of about 100-1 ,000 are suitably used. 

30 In the case of separating a-glycosyl-L-ascorbic acid from L-ascorbic acid, it was found that an anion- 

exchange membrane selected from those having a molecular weight cut-off in the range of about 100-200 and 
being capable of allowing L-ascorbic acid to predominantly permeate is suitably used, and In the case of sep- 
arating a-glycosyl-L-ascorbic acid from saccharides an anion-exchange membrane selected from those having 
a molecular weight cut-off In the range of about 200-1 .000 and being capable of allowing a-glycosyl-L-ascorbic 

35 acid to predominantly permeate is suitably used. 

The present separation system for preparing a high a-glycosyl-L-ascorbic acid content product and its use 

will be explained hereinafter. 

An example of the present separation system will be explained with a figure. 

FIG.1 ilustrates a separation system comprising a container "1" capable of holding a solution, an anion- 
40 exchange membrane "4" which separates the container "1 ■ into a material feed-cell m T and a permeation cell 
•3", a cathode "5" and an anode "6* which are respectively provided in the cells, DC power supplies V and 
m Q m which are respectively connected to the electrodes. 

In this case, in order to increase the surface area of.the ion-exchange membrane "1" and to improve the 
separation speed, it can be advantageously feasible to separate the container into 3 or more cells, preferably 
45 50-5 000 cells; by providing in the container at least a pair of cation- and anion-exchange membranes at a pre- 
scribed distance in addition to or in place of the anion-exchange membrane 1" in order to alternately form 
material feed-cells and permeation cells, and providing electrodes In the cells of both ends of the container. 

In other words, a separation system, which comprises a container capable of holding a solubon, at least 
a pair of cation- and anion-exchange membranes which are provided at a prescribed distance in the container 
so to separate the container Into a material feed-cell and a permeation cell, a pair of anode and cathode which 
are provided in the cells of both ends of the container, as well as being provided apart from the membranes, 
and a 0C power supply connected to the electrodes, is extremely favorable as an industrial-scale separation 
system for the present preparation of a high a-glycosyi-L-ascorblc acid content product 

The present separation system can be used In a slngle-stage or multi-stage to meet to final use. 
55 For example, a double-stage separation system Is usually employed when an aqueous solution containing 

at least 3 ingredients of a-glycosyl-L-ascorblc acid, L-ascorbic acid and a saccharide Is used as a matenal feed- 
solution. 

A high a-glycosyl-L-ascorbic acid content product Is prepared by subjecting a material solution to electro- 
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^f^u^o^ i0n ^ XChan 9 e membrane selected from those having a molecular weight cut-off in the range 
| ^* t'sed in order to predominantly pass L-ascorbic acid through the membrane from a material 

feed-ce to a first permeation cell and to remain a-glycosyl-L-ascorbic acid and saccharides in the material 
feed-cell; and separating the resultant a-glycosyi-L-ascorbic acid from saccharides by subjecting the resultant 
aqueous solution in the material feed-ceil as a material feed-solution to electrodialysis wherein an anion- 
exchange membrane selected from those having a molecular weight cut-off of about 200-1 ,000 is used in order 
to remain saccharides in the material feed-cell and to predominantly pass a-glycosyl-L-ascorbic acid through 
the membrane from the materia! feed-cell to a second permeation cell. 

Such a double-stage separation system can be feasible in the reverse order, If necessary: It can be effected 
by placing a material solution in a first material-feed cell, subjecting the material solution to electrodialysis 
wherein an anion-exchange membrane selected from those having a molecular weight cut-off in the range of 
about 200-1 ,000 is used in order to predominantly pass a-grycosyt- L-ascorbic acid and L-ascorbic acid through 
the membrane from the first material feed-cell to a first permeation cell, and subjecting the resultant aqueous 
solution held in the first permeation cell as a second material feed-solution to electrodialysis wherein an anion- 
15 exchange membrane selected from those having a molecular weight cut-off in the range of about 100-200 is 
used in order to remain a-glycosyi-L-ascorbic acid held in the second material feed-cell, and to predominantly 
pass L-ascorbic acid through the membrane from the second material feed-cell to a second permeation cell. 

The use of the present separation system can be dependency changed on the main ingredients of a ma- 
terial feed-solution, as well as on the final use of the resultant high a-glycosyl-L-ascorbic add content product 
20 Usually, a single-stage separation system can be employable for a material feed-solution containing 2 main 

ingredients of a-glycosyl-L-ascorbic acid and L-ascorbic acid or a saccharide, as well as for a material feed- 
solution containing 3 main ingredients of a^lycosyl-L-ascorbic acid, L-ascorbic acid and a saccharide when 
the coexisting L-ascorbic acid or saccharide does not hinder the final use of the resultant high a-glycosyl-L- 
ascorbic acid content product 
25 It is preferable to remove concomitants present in a precrystaNization solution as much as possible In order 

to obtain a crystalline 2-O-a-D-glucopyranosyl-L-ascorbic acid as a high a-glycosyl-L-ascorbic acid content 
product. 

When a high a-glycosyl-L-ascorbic acid content product obtainableby the present separation system is 
an aqueous solution of a high 2-O-a-D-glucopyranosyl-L-ascorbic acid in the form of free acid, the aqueous 
30 solution is readily crystallized after concentrated into a supersaturated solution, and because of this a crys- 
talline 2-O-a-D-glucopyranosyl-L-ascorbic acid is recovered in a relatively-high yield. 

When a high a-glycosyi-L-ascorbic content product obtainable by the present separation system is a mix- 
ture of a-giycosyi-L-ascorbic acids having one or more coupled a-glycosyl groups as shown in formula 1, the 
product can be advantageously hydrolyzed by glucoamyiase (EC 3.2.1.3) into 2-O-a-D-glucopyranosyl-L-as- 
35 corbie acid and D-glucose, and the resultant mixture is purified by the present separation system, or, if nec- 
essary purified by adsorption and desorption wherein an anion-exchange resin is used or by column chroma- 
tography. Thus, an aqueous solution of a high-purity 2-O-a-D-glucopyranosyi-L-ascorbic acid is obtained, and 
which is then concentrated into a supersaturated solution to effect crystallization, followed by recovering the 
resultant crystalline 2-O-a-D-glucopyranosyl-L-ascorbic acid. ' 
40 The high a-glycosyl-L-ascorbic acid content products thus obtained can be advantageously incorporated 

as a vitamin C-enriched agent having a satisf iabte stability and safeness, as well as a taste-improving agent 
acid-imparting agent stabilizer, quality-improving agent antioxidant and uv-absorbent in food products, ci- 
garettes, tobaccos, feeds and pet footerprophyiactic and therapeutic agents for susceptive-diseases such as 
viral diseases, bacterial diseases and malignant tumors, and cosmetics such as skin-refining agents and skin- 
45 whitening agents. The amount of the incorporated a-glycosyl-L-ascorbic acid in the above products is at least 
0.001 w/w % (the symbol "w/w %" is abbreviated as "%" in the specification if specified otherwise). 

When the a-glycosyl-L-ascorbic acid according to the present invention is in the form of free acid, it can 
be reacted with metal hydroxides and/or metal carbonates to form a salt such as a sodium salt, calcium salt 
magnesium salt, ferric salt ferrous salt copper salt and zinc salt which is then adjusted its pH to obtain a prod- 
50 uct having a vitamin C activity and a mineral-enriching activity. The products thus obtained can be also ad- 
vantageously used in food products, pharmaceuticals and cosmetics. 
The following experiments will explain the present invention. 
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Experiment 1 

Sep aration of g-glycosyUL-ascorblc acid and L-ascorblc acid 



Five ml of an aqueous solution (pH 4.5) as a material feed-solution containing 250mg 2-O-u-D-glucopyr- 
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anosyt-L-ascorbic acid and 250mg L-ascorbic acid was electrodialyzed at 3.4 volts by using *Micf oacilvzer G1 • 
a portable desalting apparatus commercialized by Asahi Chemical Industry Co., Ltd.. Tokyo Japan eatiinJj 
with "Aciplex Cartridge AC-110-10' comprising a cation-exchange membrane and an anion ^change mem- 
brane, both of which have a molecular weight cut-off of about 100 and a surface area of about 10cm 2 

The residual percentages of 2-O-a-D-glucopyranosyl-L-ascorbic acid and L-ascorbic acid in a material 
feed-cell were measured at a prescribed time-interval. 

The results were as shown in Table 1. 



Table 1 



Time (minute) 


2-O-a-D-Glucopyranosyl-L-ascorbic acid (%) 


L-Ascbrbic acid (%) 


0 


100 


100 


30 


98 


69 


60 


' . 96 


37 


90 


94 


10 


• 120 


91 


0 



10 



15 



20 



As evident from the results in Table 1 , L-ascorblc acid predominantly permeatedthe anion-exchange mem- 
brane from the material feed-cell, and this was also confirmed by the data obtained from the permeation cell. 
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Experiment 2 



Separation of a-glycosyl-L-ascorbic acid and saccharide 

Five ml of ah aqueous solution (pH 5.0) as a material feed-solution, which contained 250mg 2-O-a-D-glu- 
copyranosyl-L-ascorbic acid and 250mg maltose, both of which had almost the same molecular weight, was 
electrodialyzed similarly as in Experiment 1 by using "Microacilyzer G1", a portable desalting apparatus com- 
mercialized by Asahi Chemical Industry Co., Ltd., Tokyo, Japan, equipped with "Aciplex Cartridge AC-110-10" 
comprising a cation-exchange membrane having a molecular weight cut-off of about 100 and an anton- 
exchange membrane having a molecular weight cut-off of about 300, both of which have a surface area of 
about 10 cm 2 . 

The residual percentages of 2-O-a-D-glucopyranosyl-L-ascorbic acid and L-ascorbic acid held in a mate- 
rial feed-cell were measured at a prescribed time-interval. 
The results were as shown in Table 2. 



40 Table 2 



Time (minute) 


2-O-a-D-GIucopyranosyl-L-ascorbic acid (%) 


Maltose (%). 


0 


100 


100 


30 


58 


96 


60 


33 




90 


9 





As evident from the results in Table 2. 2-O-a-D-glucopyranosyl-L-ascorbic acid predominantly permeated 
the anion-exchange membrane from the material feed-cell, and this was also confirmed by the data obtained 
from the permeation cell. 

55 
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Experiment 3 - ^ 

Separation of a-glycosyl-L-ascorbic acid and saccharide 

5 Seven and half ml of an aqueous solution (pH 4.5) as a material feed-solution, which contained 250 mg 2- 

O-a-D-gtucopyranosyl-L-ascorbic acid and 250mg maltose, was subjected to a double-stage electrodialysis. 

According to the method In Experiment 1, the aqueous solution was electrodialyzed by using a portable 
desalting apparatus equipped with •AcipJex cartridge AO110-10 - . 

As a result L-ascorbic acid predominantly permeated a membrane similarly as in Experiment 1, and 1 00% 
10 L-ascorbic acid permeated Into a permeation cell 120 minutes after the initiation of electrodialysis. Maltose 
and 2-O-a-D-glucopyranosyl-L-ascorbic acid were remained In a material feed-cell at residual percentages of 
98% and 91% respectively. 

Accordingly, the purity of 2-O-a-D-glucopyranosyl-L-ascorbic acid in the material feed-cell increased from 

about 33% to about 48%. 

is According to the method in Experiment 2, the resultant solution In the material feed-cell as a material feed- 

solution was electrodialyzed by using a portable desalting apparatus equipped with "Aciplex cartridge AO120- 
10". 

As a result, similarly as in Experiment 2, 2-Oa-D-glucopyranosyl-L-ascorbic acid predominantly perme- 
" ated a membrane, and the data obtained 90 minutes after the initiation of electrodialysis indicated that the 
20 purity of 2-O-a-D-glucopyranosyl-L-ascorbic acid In a permeation cell was about 90% and the yield was about 
83% against the 20^-D-glucopyranosyl -L-ascorbic acid in the material feed-solution 

All the ingredients such as ^O^-r^ucopyranosyt-L-asc^orbic acid. L-ascorbic acid and maltose were sta- 
ble during the electrodialysis without causing an unnecessarily decomposition. 
Examples of the present invention wfll be described hereinafter. 

Example 1 

Preparation of high g-qlvcosyl-L-ascorbic acid content product 

agentantioxidant taste-improving agent, biological activator and uv-absorbent 
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Example 2 

Preparation of high g-glycosyt-l -ascorbic add cnntPnf n ffl .,H 

in eEJS wasreTvS ^SSS^S^ " T^T ^ ^ ^ * »» ™ th <* 
to obtain a 300ml filtrate taZ , ■ ^SSSST ^ ^° re<, l and fi,lered with a " activated charcoal 
the method in Examp.e 1 b^ Jng 3ta£SE55 " 7 I" 6 " e,ectrodia, y zed s " accordance with 

ex h c;r em r^h Lu!TC 

wat recov^^^ of L-ascorbic acid and a^lycosy^L-ascorbic acfcJ with an ^proved p^J 

J ^ .! ? ThG reSU,tant mbrture rec °vered from the permeation cell was drWS 
vacuo and pulvenzed'mto a high a-gJycosyl-L-ascorbic acid content powder - 51 

20 feeJSn Ts^b ^ * ^ a ° ainSt ^ a ^^ L -~b»c add in the material 

Although the product exhibits a direct reducing activity inherent to the .coexisting L-ascorbic acid it sub- 
stantially has the inherent properties of a-glycosyi-L-ascorbfc acid, and. similarly as the product in Example 
1 . it can be advantageously used in a wide variety of fields such as food products, pharmaceuticals and cos- 
metics. 

25 No apparent decrease of separation performance caused by fouling was observed even after a 20-tirnes 

repeated use of the electrodialysis with the desalting apparatus in this example. . 

Example 3 

30 Preparation of high ct-glycosy^L-ascorbic acid content product 

A high a-g!ycosy1-L-ascorbic acid content powder, prepared by the method in Example 2, was dissolved 
in water into an about 20% aqueous solution which was then electrodialyzed similarly as the method in Ex- 
ample 1 by using "Microacilyzer G3", a portable desalting apparatus commercialized by Asahi Chemical In- 
35 dustry Co., Ltd.. Tokyo, Japan, equipped with "Aciplex Cartridge AC-1 10-400" comprising a cation-exchange 
membrane and an anion-exchange membrane, both of which have a molecular weight cut-off. about 100, and 
a surface area, about 400cm 2 . 

Similarly as in Example 1, L-ascorbic acid predominantly permeated, and a a-glycosyl- L-ascorbic acid with 
an improved purity of about 70%, d.s.b. ( was recovered from a material feed-cell. Thus, a high a-glycosyl-L- 
40 ascorbic add content liquid was obtained. 

Similarly as the product in Example 1, the product has a sabsfiable stabflity, and this renders it advanta- 
geously useful in a wide variety of fields such as food products, pharmaceuticals and cosmetics. 
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Example 4 

Preparation of high a-glycosyl-L-ascorbic add content product 



A solution containing a high a-glycosyl-L-ascorbic acid content product, prepared by an enzymatic reaction 
and electrodialysis according to the method in Example 1, was heated to 55°C, adjusted to pH 4.5, added with 
50 10 units/g of glucoamyiase, d.s.b., and subjected to an enzymatic reaction at the temperature and pH for 24 
hours in order to convert a-glycosyl-L-ascorblc acid Into 2-O-a-D-glucopyranosyl-L-ascorblc add. 

The reaction mixture was heated to Inactivate the remaining glucoamyiase, decolored and f fltered with an 
activated charcoal. The resultant filtrate was fed to a column packed with a cation-exchange resin (H*) to effect 
demineralization, and the resultant solution was fed to a column packed with an anion-exchange resin (OH*) 
55 to adsorb anions on thereon. The column packed with the anion-exchange resin was washed with water to 
remove glucose, and fed with 0.5N hydrochloric acid to effect elutlon, followed by recovering a high 2-O-a-D- 
glucopyranosyl-L-ascorbic acid content fraction. 

The fraction was concentrated In vacuo Into an about 73% solution which was then placed in a crystallizes 
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The present invention requires no eluate and regeneration agent and cuts the amount of water 
Because of these, a solution which contains a-glycosyl-L-ascorbic acid is not unnecessarily diluted 
Thus, the present Invention has great advantages in an industrial-scale preparation of a-giycosyl-L-ascor- 

DIC 3CJ0* 

It is also favorable that no unnecessarily decomposition of substances would occur during eiectrodialysis 

The a-glycosyl-L-ascorbic acid content product thus obtained has a satisf iable stability and physioiogical 
activity, and these render it advantageously useful in a variety of fields such as food products, pharmaceutica! 
and cosmetics as a vitamin C-enriched agent, stabilizer, quality-improving agent, antioxidant taste-improving 
agent physioiogical activator and uv-absofberit ■ 

Accordingly, the present preparation of a high a^lycosyl-L-ascorbic acid content product and the sepa- 
ration system for said preparation have a great significance in a wide variety of fields such as food products, 
pharmaceuticals and cosmetics. 

While, there has been described what is at present considered to be the preferred embodiments of the in- 
vention, it will be understood the various modifications may be made therein, and it is Intended to cover in the 
appended claims all such modifications as fall within the true spirits and scope of the Invention. 



Claims 



1. A process for preparing a high a-glycosyi-L-ascorbic acid content product which comprises: 

(a) subjecting an aqueous solution containing a-glycosyl-L-ascorbic acid together with L-ascorbic acid 
and/or a saccharide to eiectrodialysis wherein an anion-exchange membrane is used in order to allow 
said L-ascorbic acid to predominantly permeate said membrane and to separate said L-ascorbic acid 
from a-glycosyl-L-ascorbic acid, or in order to allow said a-glycosyl-L-ascorbic acid to predominantly 
permeate said membrane and to separate said a-glycosyl-L-ascorbic add from said saccharide; and 

(b) recoverying the resultant high a-glycosyl-L-ascorbic acid content product. 

2. A process according to claim 1 , wheTein said anion-exchange membrane is a membrane which has a mo- 
lecular weight cut-off in the range of about 100-200 when used for allowing said L-ascorbic acid to pre- 
dominantly permeate said membrane and to separate said L-ascorbic acid from a-glycosyl-L-ascorbic 
acid. 

3. A process according to claim 1 , wherein said anion-exchange membrane is a membrane which has a mo- 
lecular weight cut-off in the range of about 200-1,000 when used for allowing said a-g!ycosyi-L-ascorbic 
acid to predominantly permeate said membrane and to separate said a-glycosyl-L-ascorbic acid from sac- 
charyde. 

4. A process according to any one of claims 1 to 3, wherein the step (a) Is effected at pH 8 or lower. 

5. A process according to any one of the preceding claims, wherein said anion-exchange membrane is used 
together with a cation-exchange membrane. 

6. A process according to any one of the preceding claims, wherein said high a -glycosyl- L-ascorbic acid 
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content product is a high-purity 2-0-a-D-glucopjranosyl-L-ascorbic acid 

as^rScT^" 9 t0 dalm 7 ' WtierGin Said a ^™*^<*>** acid is 2-0- a 4>*u*Hmm^ 

tn^^T^ TZ ° f the PreCeding daims ' whereh sald ^ h a-glycosyl-L-ascoibic acid con- 
tent product is substantially free of L-ascorbic acid. 

A process according to any one of the preceding claims, wherein sa id L-ascorbic acid is a member selected 
from he group consisting of L-ascorbic acids in the form of free acid, alkaline metal salts, alkaline-earth 
metal salts and mixtures thereof. . 

A separation system for preparing a high a-glyqosyl-L-ascorbic acid content product, which comprises- 

(a) a container capable of holding a solution; 

(b) an anion-exchange membrane having a molecular weight cut-off in the range of about 100-1,000. 
which separates said container into a material-feed cell and a permeation cell; 

(c) a pair of anode and cathode provided in said cells, as well as being provided apart from said anion- 
exchange membrane; and 

(d) a DC powder supply connected to said pair of anode and cathode. 

A separation system for preparing a high a-glycosyl-L-ascorbic acid content product which comprises: 

(a) a container capable of holding a solution; 

(b) at least a pair of cation-exchange membrane and anion-exchange membrane which has a molecular 
weight cut-off in the range of about 100-1.000, said membranes being provided ata prescribed distance 
to separate said container into a material-feed cell and a permeation cell; and 

(c) a pair of anode and cathode provided in the cells of both ends of said container, as well as being 
provided apart from said membranes; and 

(d) a DC powder supply connected to said pair of anode and cathode. 
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FIG. - 1 
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